Sweden is a decentralised country where local managers, who are key actors in water management, often deal with relatively difficult prioritisations, tradeoffs and conflicting goals. Many of these challenges relate to the effective implementation of the European Union Water Framework Directive. As an input to these challenges, the present paper elicits and analyses local and semi-local citizens' preferences for water quality attributes related to the European Water Framework directive in a river basin located in southeast of Sweden. Based on a choice experiment tailored to the case study area, the paper analyses preferences for selected attributes based on real criteria for ecological water status in the implementation of the directive. The target population lives in the municipalities through which the river passes, or in municipalities neighbouring those. Despite this spatial proximity to the river, the analysis reveals limited knowledge and interest in matters related to the environmental quality of the river. There is no evidence that preferences differ between respondents with regard to experience or knowledge about the water basin, nor with regard to recreational habits in the area. These results offer input to local water management by providing information about preferences for explicit water quality attributes.
Introduction
The European Union Water Framework Directive emphasises public participation and economic principles, but also that management should be organized by the natural logic of water catchment areas, rather than by existing administrative borders (EC 2000/60) . As Sweden is a decentralised country, with substantial autonomy and authority being devolved to local municipal level, local decision makers and officials are key actors in the directive's implementation. The purpose of the study, therefore, is to elicit local and semi-local citizens' preferences for water quality attributes explicitly related to the directive. Thus, the paper analyses how the local and semi-local population value important criteria for low, moderate, good and high ecological status in the case study area, namely the Alsterån River Basin in the southeast of Sweden. By this approach, the study focuses on preferences for characteristic directive attributes and explicitly highlights tradeoffs across them. The methodological approach to achieve the study's aims is a choice experiment where hypothetical alternatives are based on modified versions of the actual criteria for different levels of water status used in the implementation of the directive in the area (and elsewhere in Sweden). The identified population potentially holds both use and non-use values, and in the choices between alternatives respondents state their preferences for given attributes. By studying the choices, we are able to assess both the economic values and the potential trade-offs between relevant water quality criteria.
The management of water bodies is not only a spatial issue: it also involves the respective standards defining their ecological status. Because several criteria characterise these standards, the tradeoff between goals needs to be considered in the water body's practical management. Moreover, since it is unlikely that all criteria defining the quality standards will be reached simultaneously, decision-makers need to prioritise some of these criteria above others. The challenge here is that the directive implicitly gives equal weight to each criterion (they are all absolute) and does not guide policy makers on how to prioritise them. 1 Sweden has many relatively small municipalities (in number of citizens) and local decision structures. These local authorities and decision makers often work simultaneously with many different issuessometimes with conflicting policy goals (Söderberg 2016) . Arguably, this aspect of practical water management gains additional significance given the directive's requirement for public participation and economic principles. Thus, the environmental values held by Sweden's citizens constitutes an important input for policy makers and authorities responsible for the management and implementation of water quality standards. This is where the present study contributes with its explicit focus on public preferences for attributes closely linked to the directive.
At the time of the study in 2014, the Alsterån River Basin had not yet reached good status and there was still much work to be done. While the study may guide policy makers to better consider cost effectiveness of different measures, it also contributes with advice for policymakers related to their distributional dimensions. Specifically, the paper elaborates on socioeconomic factors underlying the respondents' willingness to pay to avoid the status quo situation, as well as for changes in each water quality attribute. Taking all of these factors into account will increase the legitimacy, public acceptance and implementation of measures to give effect to the directive.
Previous studies have also applied stated preference techniques to assess the willingness to pay for policies to improve the ecological status of water quality to meet the requirements of the directive. For instance, Eggert and Olsson (2009) apply a choice experiment in their study on marine water quality and focus on the trade-offs in practical policymaking. The attributes in their study related to bathing water, fishing possibilities (cod stock) and biodiversity levels. They found that marginal willingness-to-pay estimates were higher for improved fish availability and avoiding biodiversity deterioration than for bathing water standard. Kosenius and Ollikainen (2015) show that the preferences for improved water quality in coastal marine ecosystems differ significantly across the residents of Finland, Sweden and Lithuania. There are also studies on the ecological status of rivers (e.g. Hanley et al. 2006b; Loomis et al. 2000; Loomis 2000) . Although the literature on willingness to pay for water quality attributes is rather extensive, knowledge about directive-related attributes in a Swedish context is scarcer. In the Swedish case of inland waters and rivers, the literature is limited and focuses mainly on the impacts of hydropower generation. For example, Kataria (2009) applied a choice experiment approach to elicit preferences for improved environmental quality in hydropower -regulated regulated rivers in Sweden. Kataria reported that people value improvements in river-margin vegetation and erosion, species richness for the benthic invertebrates and improved fish stock. Sundqvist (2002) also applied a choice experiment to estimate the value of reducing the environmental impacts from hydropower generation and his findings suggest that, in addition to low costs, erosion and fish life improvement were considered important. Håkansson (2009) evaluated the societal benefits of increasing salmon population at the cost of reducing hydropower production in a Swedish river, she found that the costs of reduced electricity production would outweigh the benefits of increasing salmon populations. There are also studies estimating the willingness to pay for measures aimed at improving fish passages to reduce the negative impacts of hydropower generation (e.g. King et al. 2016; Paulrud and Laitila 2013) . Our study complements this body of literature and fills a relevant gap because, rather than focusing on the impacts of hydropower generation, we focus on the criteria set up by the water authorities in respect of the good ecological status of the Alsterån River Basin itself.
The remainder of the paper is organised as follows. Section 2 describes the case study and the survey design, while section 3 presents survey responses and econometric results. Section 4 concludes and discusses the policy implications.
Method and Data

Selection of Method, Study Area and Sample Population
Since the attributes characterising water quality are multidimensional, a choice experiment approach was considered appropriate. In terms of water quality and the implementation of the directive, the choice experiment enables one to estimate the value people attach to the quality attributes of a water body, such as its clarity, the number of fish species, amount of benthic fauna it supports, availability and its physical appearance. However, while this method potentially captures a wide variety of characteristics, the researcher must consider both the relevance of the outcome from a policy perspective and the capacity of the respondents to deal with the complexity of the issues being investigated. The attributes and levels presented in the choice experiment need to be understandable and relevant; the hypothetical choice should be perceived as realistic and meaningful for non-scientists; and the outcome should be useful for scientists and policy makers alike (Lehtoranta et al. 2017) . People in general cannot be expected to be familiar with ecological concepts or changes in ecological quality and simplified communication is necessary. Indeed, many stated preference studies have been criticised for defining and describing ecological changes in rather vague or even arbitrary measurement units (see e.g. Johnston et al. 2012; Zhao et al. 2013 for a discussion about ecological indicators and content validity in stated preference studies). Attribute levels should be related to measurable ecological conditions, whereas oversimplification may reduce content validity (Bateman et al. 2002; Johnston and Duke 2007; Johnston et al. 2012; Mitchell and Carson 1989) . 2 The present paper contributes in this dimension via its close link to local and practical policy making in the case study area.
The study also needed to ensure that the population targeted for the study was relevant in respect of the directives implementation in the Alsterån River Basin. Thus, preferences were elicited from residents living close to, or semi-close to, the river basin. These respondents included people living in municipalities through which the river flows, as well as municipalities neighbouring those (municipalities within a geographic circle with a radius of about 50 km). The motive for the definition of the study area is the administrative structure prevalent for water management, i.e. river basins.
The identified population potentially holds both use values and non-use values. The population is likely to include also people with limited knowledge of, or interest in, the river, which makes it possible to study differences in preferences related to knowledge, recreation habits and familiarity. From the policy maker's perspective, this is of interest since it points at the difficult task of considering not only the preferences of the most involved inhabitants but also of "common people" in the area. In case the results indicate large differences between people living close to the river and/or regularly visits the river catchment area and those who do not, the implication would be that the scope for benefit transfers is limited. On the other hand, if it turns out that preferences for the specified attributes are not highly dependent on distance, recreational habits etc., the results may apply to other (similar) river basins. From a practical policy perspective, the latter results would be valuable since they could potentially guide policy makers in a wider context than this case study specifically (Hanley et al. 2006a ).
Data Collection and the Choice Experiment
Data was collected by implementing a questionnaire. Respondents were asked to choose between different alternatives defining different expected statuses for the Alsterån River Basin by the year 2020. Each choice set was defined as a choice among three alternatives, of which one represented the water body's ecological status quo at the time. The respondents were informed that a certain European Union Directive stated that all EU waters were required to be of good quality, and that important ecological criteria for the status of the Alsterån River Basin included the level and variety of fish and benthic fauna species, as well as water clarity.
The catchment area consists of the Alsterån River itself as well as smaller water bodies. To make the choice task comprehendible to respondents, the average status for the whole catchment was described. The survey also collected information regarding respondents' interest, knowledge and beliefs about the water status of the river.
Respondents were first informed of the current status of the river with respect to its quality attributes and possible changes to that status. Focus was on constructing relevant and realistic alternatives to provide guidance for local authorities and policy makers in their tradeoffs when prioritising across measures.
The attribute levels for biodiversity correspond to the ecological criteria used, which differ from many valuation studies that are less explicitly related to the directive (Birol et al. 2006; Carlsson et al. 2003; Hanley et al. 2006b; Håkansson et al. 2016; Kosenius and Ollikainen 2015; McGonagle and Swallow 2005) . Thus, the approach taken by this study was to consider relevant and common factors relating to the ecological quality of the whole river basin, these factors were then translated to attribute levels. The definition and formulation of the alternatives and their corresponding levels were developed in close collaboration with local expertise at the Water Authority (Samuelsson 2012) , and supported by local reports and policy documents (e.g. Water Authorities 2010), together with deliberations in focus groups and pre-tests. As a result, the study selected three levels to define the attribute Water clarity: Clear, Moderate and Turbid and coloredwhere Moderate describes the status quo. Four different levels define the Fishvariety of species attribute: Very high, High, Moderate and Lowwhere Moderate describes the status quo. Three levels define the Benthic faunavariety of species: Very high, High and Moderatewhere High describes the status quo. Table 1 summarises the three attributes and their respective levels, along with the monthly cost (until 2020). In the questionnaire, respondents were given this information prior to the choice tasks.
The level of each attribute corresponds to the criteria used by the water authorities for Low, Moderate, Good (High) and High (Very high) water quality. During the pre-tests, some respondents expressed uncertainty about how to understand the difference and relative ordering of "Good" and "High" water status. To reduce such uncertainty, these two status levels of water quality were instead called High (instead of Good) and Very high (instead of High) water status. 
Experimental Design and Data
Besides the formulation of attributes and attribute levels, the design of a choice experiment needs to consider the explicit variation of attribute levels across and within choice sets, so that the parameters of the econometric model can be identified (Hensher et al. 2001 ). Based on the results from focus groups and a small pilot study, the design (variation in attribute levels) was made in the software Ngene following a process for "efficient design". Efficiency in this context refers to minimising the predicted standard errors of the parameter estimates. One specific consideration for the Alsterån River Basin was that it is sparsely populated with no large cities. It was not considered feasible to split the sample in blocks as is common to handle a large number of choice sets. The modified Federov algorithm was used to find the most efficient design and a design not characterised by full attribute level balance was finally chosen. 3 Based on the econometric model, number of choices and priors, Ngene produced a design indicating the lowest possible number of choice sets required to identify parameters and the minimum number of observations needed. In total, eight randomly ordered choice sets were used in the final questionnaire. To avoid forced choices, a status quo alternativenamely As at today -was included in all choice sets. The main concern with forced choices is that respondents may protest and select alternatives while not considering tradeoffs between the attributes, which is of importance for the researcher. To this end, the As at today alternative was characterised by predetermined and fixed attribute levels to reflect the current ecological status of the Alsterån River Basin. Figure 1 presents a sample choice set devised according to the above considerations. The questionnaire was sent to people living close to the Alsterån River Basin. From a panel of approximately 90,000 randomly phone-recruited Swedish residents (covering the whole country), responses from 502 individuals living in the study area were collected in 2014 (the panel is owned and run by the company Norstat, who also made the sampling and collected the data).
The sampling strategy was somewhat different from traditional mail surveys. Norstat sent out invites to a sample of respondents in their panel and stopped data collection when the demanded number of responses were collected. In this case, a total of 2259 invitations (individual panelists) were sent out before 502 respondents had answered the questionnaire. Given the sampling strategy, this was (according to Norstat) normal although it is not really comparable to traditional response rates.
It is well known that the survey mode may influence the representativeness of samples (Lindhjem and Navrud 2011) . In stated preferences studies, such as the present, weak representativeness may potentially translate to biased welfare measures. Still, Internet-based surveys have become the norm and are subject to less scepticism than about a decade ago. The reason for this is basically that the population coverage has improved substantially, and in Sweden, more than 90% of the population had access to Internet already about fifteen years ago. Still, there are of course issues related to the survey mode, but they are not unique for web-based surveys (see Ek and Persson (2014) for a more extensive discussion about webpanelists). In a panel of respondents, there is a risk of "panel conditioning" meaning that they may be affected by their experience in responding to many other surveys. On the other hand, experienced respondents may deliver more correct and truthful answers (Dillman et al. 2009 ).
The respondents were selected to be representative for the population living relatively close to Alsterån, i.e. in municipalities through which the river flows or in municipalities neighbouring those. The geographic stratification was based on the idea of consulting people with some experience and knowledge of the river basin, without focusing only on people living in the immediate vicinity of the river itself or on on-site sampling. By using a somewhat larger geographic area, one is able to capture potential differences in preferences related to the distance to the area. In practice, the choice of geographic area implied a distance to Alsterån of up to around 100 km for some respondents.
The Alsterån River Basin is located in south-eastern Sweden (see Fig. 2 ). The relevant catchment area covers 1525 m 2 , and the flora and fauna in the area are considered rich, see Fig.  2 for a map of the area.
The catchment area ranges across five different municipalities (Högsbo, Kalmar, Mönsterås, Nybro and Uppvidinge) and two regional counties (Kalmar and Kronoberg). Survey responses were selected not only from these five municipalities, but also from six others bordering the catchment area. Thus, a total of 11 municipalities -Emmaboda, Hultsfred, Högsby, Kalmar, Mönsterås, Nybro, Oskarshamn, Lessebo, Uppvidinge, Växjö and Vetlandawere targeted. Their populations ranged between 6000 and 90,000 inhabitants (Statistics Sweden 2017).
In respect of the Alsterån River Basin, which of the following alternatives-A, B or C -do you prefer? Note that C is the current state, and that it has not changed until 2020. Choose one of the options. Remember that in all alternatives, characteristics other than those listed are considered unchanged. Most of the municipalities are sparsely populated. For instance, the population density in Högsbo and Uppvidinge is about 8 inhabitants per square kilometre, which is significantly lower than the national average of 25 inhabitants per square kilometre. The average income in all municipalities in the sample is lower than the national average.
The questionnaire consisted of three parts. The first part collected information about respondents' interest in and previous knowledge of water quality in general and in the Alsterån River Basin in particular. The second part introduced the choice experiment. The attributes, each with their respective levels, were repeated briefly before the choice sets. The third and final part of the survey collected socio-economic information. Table 2 presents relevant descriptive statistics for the sample.
The gender distribution across municipalities also varies: the proportion of men is higher in the smaller municipalities but is close to 50% in the larger municipalities. The average share of men in all 11 municipalities is 51%. The average age of people living in the selected municipalities was 43; older respondents are somewhat overrepresented in the sample, therefore.
Southern Sweden
The Alsterån region 
Empirical Specification
In the choice among alternatives, it is assumed that each alternative corresponds to a specific utility level and that the respondent chooses the alternative that provides the highest expected utility. In the econometric specification, this is interpreted as the probability of choosing a specific alternative for the Alsterån River Basin given the attribute levels in the choice set. The analysis of this type of data is typically done within the logit framework. The multinomial logit model (MNL) is based on the rather strong assumption that unobserved factors affecting the choice are strictly independent of each other. To move away from this shortcoming, it is common to apply the random parameter logit (RPL) model (also known as the mixed logit model). The RPL model is more general and less restrictive than the MNL and allows unobserved factors underlying choices to be random and to follow a pre-specified distribution; see e.g. Train (2009) . In this study, a RPL specification was used. In general, individual q's utility (U) from choosing alternative j in choice situation t can be defined as
where X qtj is a vector of observable variables related to the alternative and the respondent. The unobserved parts of eq. (1) are β q , which is a vector of coefficients corresponding to the variables (including alternative specific constants, ASC), and ε jtq , which is the error component. Given this specification, β q represents individual taste among the respondents. In the behavioral process, the respondent knows the utility and the true value of his/her own β q and ε qtj for all j and chooses the alternative with the highest utility. In the RPL framework, taste is allowed to vary across individuals and the coefficients are characterized by a distribution f(β), which is assumed to depend on underlying parameters captured by θ. These underlying parameters could be the mean and the covariance of the distribution. Note that the researcher observes only the variables X qtj in eq. (1). Hence, assuming that β q is observable and that ε qtj is independent and identically distributed (IID) extreme value type 1, the probability of choosing a given alternative in a choice task would be of a standard logit type. That is, given the values of β q the probability of choosing alternative j is defined by 4 :
However, since β q is unknown (follows a random distribution) it is not possible to use this probability. Instead, the unconditional probability is defined as the integral of L jq (β q ) for all possible values of the coefficients,
Given a specified distribution for the coefficients, the parameters, θ, of the distribution for the coefficients, f(β), can be estimated through a simulated maximum likelihood estimator using Halton draws (Bhat 2001; Train 2009 ). As for the choice of distribution, it can take on any distributional form, e.g. normal, lognormal, triangular. In the present study, there is no prior information suggesting any other distribution than the normal form, or similar, which will be the starting point in the estimations. The RPL specification gives (i) estimates of the coefficients with corresponding standard errors, and (ii) the standard deviation of each random coefficient reflecting preference heterogeneity. Attribute coefficients are given an interpretation analogous to a standard logit and measure the effect on the probability of choosing an alternative (although the absolute numbers require a transformation to be directly comparable). Specific for the RPL, a statistically significant standard deviation means that the coefficient actually varies across individuals and preference heterogeneity is present. This is in contrast to the MNL where the coefficients are assumed to be the same for all individuals in the population and no heterogeneity is accounted for. In the choice experiment, one of the alternatives represents a status quo situation where the attributes illustrate the current situation. This is captured by including a coefficient for the status quo alternative to represent the unobserved sources of utility from maintaining the ecological status of the river basin as it is.
Results
Attitudes Related to Water Quality and Management
The questionnaire addressed previous knowledge and experience about the river basin, as well as attitudes related to water quality and policy issues in a more general context. Interestingly, 85% of the respondents reported that they had never given any thought to the water quality in the Alsterån River Basin before joining the survey. This was despite a large proportion of them having been collected from an area that was not only limited geographically, but was also in relative proximity to the river basin. However, the respondents' not having reflected on the basin water's quality is not necessarily a problem for the study, given its purpose to estimate environmental preferences. It rather reflects the limited general public awareness about ecological water quality. This is potentially country specific since water quality is generally high in Sweden. Thus, it is fair to say that water quality is probably not a top priority among environmental issues facing Sweden. This is consistent with results from another question in the survey where respondents reported relatively more concern about the water quality at the European level than at the Swedish level. Almost three quarters of the respondents (74%) answered "Don't know" when asked about their beliefs about the current environmental status of the river basin. These results are perhaps not surprising considering that the survey approach the general public rather than frequent users or visitors, but they still point at limited knowledge and awareness. A knowledge gap between citizens and experts may challenge the legitimacy of any policy aiming at improving water quality status.
Nonetheless, despite their limited access to information, respondents reported confidence in the effectiveness of policies undertaken to improve water quality. The majority either somewhat or completely agreed with the statement that "Measures that are taken have a large impact on water quality". In addition, almost half of the respondents reported that they were either somewhat or completely confident that policymakers and officials would make the best choice among measures to reach the target of water quality status. They also reported strong preferences for local decision-making (no more centralized than at the county level).
When choosing across explicit instruments and measures, 54% preferred regulations, 19% preferred economic incentives, whereas 14% stated that they preferred information campaigns as a means to improve water quality. Finally, when asked about how to distribute the costs associated with improving water quality, 43% agreed that everyone in Sweden should contribute, while 29% supported the principle of "the polluter pays".
The Base Model -Attributes Only
The estimation starts from the multinomial logit model (MNL) and the random parameter logit (RPL) framework. 5 These serve as benchmarks for further elaborations. The parameter estimates are presented in Table 3 . All attributes, except the cost attribute, are dummy coded to allow for non-linear effects of marginal changes in the attributes.
In the RPL specification, all parameters except the monthly cost attribute are characterized as random parameters with a normal distribution. After testing other distributions (uniform and triangular), the results indicate that there is essentially no difference across distributions (e.g., the likelihood values for the specifications are not statistically different at any relevant level). To compare the RPL and the MNL estimation results, a likelihood ratio test was performed. The result suggests that the RPL specification is preferred over the more restrictive MNL model at the 1% significance level. Most standard deviations are statistically significant indicating preference heterogeneity in the sample. With respect to signs, the results are similar across specifications, although the statistical significance of some parameter estimates are stronger in the RPL specification. A parameter estimate is interpreted as the impact on the choice probability from a marginal change in the attribute from its base level (here defined as the current level water quality status).
The results from estimating these base models reveal that the level of water clarity in the Alsterån River Basin has a significant impact on the respondents' utility. The parameter estimate for Water clear is positive and statistically significant, while the estimate for Water turbid is negative and statistically significant. Compared to the prevailing level of water clarity, i.e. Moderate, increasing clarity would thus increase utility, while less clarity would reduce utility of the respondents. Also, the variety of fish species affects respondents' well-being: Fish very high and Fish high are positive and statistically significant (although the parameter for Fish high is significant only at the 10% level). A reduction in the variety of species from Fish moderate to Fish low is negative and statistically significant.
According to these results, the average respondent is willing to pay about 106 SEK per month for improving water clarity (about 10 Euro). The marginal willingness-to-pay (WTP) measures are calculated as the negative ratio of the parameter estimate for the attribute level and the parameter for the cost attribute. For increasing the diversity of fish species in the Alsterån River Basin, respondents are willing to pay 42 SEK per month for achieving Very high and 25 SEK for High levels of diversity of fish species. The results indicate a presence of loss aversion: the WTP to avoid deterioration in the water clarity and in the variety of fish species in the river basin is significantly higher than the WTP for improving these characteristics. All WTP measures should be interpreted as "marginal" since attributes are dummy coded. Nonetheless, although they are "marginal" these measures refer to changes from one attribute level to another. Results regarding the variety of species of the Benthic fauna differ somewhat from water clarity and fish diversity. The benthic fauna parameters indicate that the present High level is preferred over both further improvements to a Very high level, and a deterioration to a Moderate level. Both these parameter estimates are negative and statistically significant. The aversion to increasing benthic fauna is perhaps not that surprising: it is quite reasonable that people would avoid a situation where they saw themselves using a water in a river populated with a very large number of species and microorganisms.
Turning to the ASC (status quo), the results reveal that people generally prefer a change from today's status. The WTP estimate is negative and amounts to about 90 SEK (9 EUR). This is in contrast with any status quo bias (that people in general dislike changes) as the results indicate preferences for a change in the river basin's water quality.
The statistically significant standard deviation for the ASC indicates preference heterogeneity in the choice between the status quo alternative and the other two alternatives.
Finally, the parameter estimate for the Monthly cost is negative and statistically significant, as expected.
Who Wants a Change?
As mentioned in section 3.1, the good good water quality in Sweden overall may explain the somewhat low awareness of, or concern for, water quality issues. Nonetheless, as section 3.2 reveals, there is a rather strong preference for a change, which motivates further elaboration on the potential underlying factors. This section examines what factors that explain the preferences for the status quo alternative vs. the other alternatives. By including a number of status quo constant interaction variables (covariates), we explicitly elaborate on preference heterogeneity. Table 4 presents the results for the variables that proved to explain individual differences in the probability to choose the status quo alternative. 6 Firstly, the relative sizes, signs and statistical significance of the estimated main effects remain stable if one compares the RPL base model results presented in Table 3 to the extended model results including status quo interaction effects presented in Table 4 . Respondents with a more pronounced environmental orientation are less likely to choose the status quo alternative. The parameter estimates for Envorg (Envorg is a dummy variable equal to 1 if the respondent is a member of an environmental organization, 0 otherwise) and Dedicated (which is equal to 1 if the respondent considers him−/herself as being dedicated in environmental issues, 0 otherwise) are both negative and statistically significant. People with a University degree (also a dummy variable) and a higher Age are more likely to choose the status quo alternative than less educated and younger respondents. Respondents with Children in the household are more likely to choose the status quo alternative than people without children in the household (the Children variable is dummy-coded and equal to 1 if there are children younger than 18 in the household, 0 otherwise).
Secondly, although the sample includes people living relatively close to the catchment area, Section 3.1 shows that less than half of the respondents reported being familiar with it. When an evaluation was done as to whether individual differences in previous knowledge about the river basin affected the probability to select the status quo alternative, the results differed from those of Håkansson et al. (2016) , as no statistically significant support for such differences was found. Several other specifications were tested as well, including additional sociodemographic variables (such as gender and income), self-reported recreational habits close to the river basin, and distance of residence from the study area. However, none of these other specifications had a statistically significant impact on the probability of a respondent choosing the status quo alternative; therefore, they are not included in the specifications presented in Table 4 . Finally, although several interaction effects were statistically significant, the parameter estimate for the ASC is still characterized by a statistically significant standard deviation, i.e. unexplained preference heterogeneity.
Attribute Level Interactions
The socioeconomic interaction parameter estimates that proved to be statistically significant are presented in Table 5 . For convenience, the status quo interactions included in section 3.3 are now discarded. Note that, although only the statistically significant results are presented here, all the interaction variables were tested for all attributes levels.
The only evidence of differences in the preferences for Water clarity with respect to socioeconomic factors was that older people consider Turbid water worse than younger people did. Respondents who considered themselves as being environment-oriented (Dedictated) were more likely to choose alternatives implying improvements in the levels of diversity of Fish species than those who did not.
With regard to the Benthic fauna -variety of species attribute, respondents with a selfreported environmental engagement (Dedicated) were less willing to accept deteriorations in diversify of species of Benthic fauna. Nevertheless, there was no statistically significant evidence that people who consider themselves as environment-oriented (Dedicated) had stronger preferences for improvements in the diversity of benthic fauna than less environment-oriented people. Moreover, respondents claiming to be familiar with the Alsterån River Basin (Knowledge) and people with higher education (University degree) were less likely to choose alternatives with deteriorations in the diversify with respect to the Fishvariety of species attribute. Finally, older respondents were generally less concerned about improvements in the diversity of species of fish or benthic fauna.
Several additional interaction variables were tested as well, such as having children in the household, being a pensioner, being unemployed, making recreational visits in the area (several types of recreation), being a member of an environmental organisation and level of income. However, interacting these variables with the attribute levels did not result in statistically significant parameters.
Concluding Remarks and Policy Implications
The study analysed the preferences of local and semi-local citizens for water quality attributes related to the implementation of the European Union Water Framework Directive in a river basin in Sweden. A choice experiment approach was applied to elicit respondents' preferences in respect of hypothetical future alternatives representing different states of the river basin's ecological quality. The attributes in the choice experiment were based on versions of actual criteria for water quality used by water managers and officials involved in the implementation of the directive in the catchment area (and elsewhere in Sweden). The attributes characterising each alternative were chosen in close collaboration with public officials involved in water management to reflect realistic and relevant alternatives, both from a policy and an ecological perspective. This is important since the results may help guide policy makers in their prioritisations and tradeoffs across instruments and focus areas when it comes to improving water quality. The sample was selected to be representative of the population living in municipalities through which the river flows, or in municipalities adjacent to them. This made it possible to study potential differences in preferences related to distance to the river basin, knowledge of the basin, recreational habits related to the river, etc.
All selected attributes, namely Water clarity, Fish -variety of species, Benthic faunavariety of species and the Cost attribute, proved to have a statistically significant impact on utility. Increased water clarity was found to be preferred over the present situation, while reducing clarity was considered a change for the worse. These results are in line with our expectations. Moreover, improved variety of fish species would increase utility while reducing fish diversity compared to the present situation would be a change for the worse. These findings are consistent with previous research on the environmental improvements in Swedish rivers (Håkansson 2009; Kataria 2009; Sundqvist 2002) , although the findings in the present study are not directly comparable with these previous studies that focused specifically on reducing the negative environmental impact of hydropower generation.
The Fish -variety of species attribute may indicate that preferences for game-fish or similar drives these results, since the level not including game-fish was weaker from a statistic significance perspective. In Water clarity as well as Fish -diversity of species the results showed evidence of loss aversion, in that the marginal WTP to avoid deterioration in the current levels of these two attributes was higher than the willingness to pay for their improvement.
Turning to the Benthic fauna -variety of species attribute, the results suggest that the prevailing status (which corresponds to Good ecological status) was the most preferred, as the parameter estimates for both higher and lower levels of quality were negative. These results are somewhat different from those reported by Kataria (2009) , where a positive WTP was recorded for improvements in benthic fauna species richness. Still, the current study's design (quality attributes and corresponding levels) and local context differed significantly from those in Kataria's (2009) ; therefore, any differences in findings should be interpreted carefully. Nonetheless, in general, the WTP measures for changes in attribute levels were consistent with comparable literature in the Swedish context, although the WTP outcomes in the current study were somewhat lower than those found in other similar studies in that context.
As expected, respondents reporting membership in environmental organisations and respondents that consider themselves as engaged in local environmental issues were less likely to opt for the business-as-usual alternative. The latter group also attached higher values to biodiversity than those who did not regard themselves as environmentally engaged. Thus, if the cost for implementing measures to improve ecological water quality would be distributed evenly across residents in the area, those valuing such quality most would also receive the most benefit from an ecological-quality-based water policy.
Although the sample constituted people living in or in relative proximity to the river basin, there are limited indications that distance from, interest in, knowledge about the environmental quality of the river basin, or the recreational habits of the respondents explain heterogeneity in preferences. For example, only the valuation of the Fish -variety of species attribute was found to be different for respondents that had or did not have previous knowledge. Also, respondents claiming to be familiar with the river basin were less likely to choose alternatives that implied a deterioration in the Fish -diversity of species attribute. Moreover, no evidence was found to support the position that that factors related to the respondents' interest, water quality knowledge or recreational habits influenced the probability of their choice of the status quo alternative. This somewhat unexpected lack of significant differences in preferences distinguishes our results from other Swedish cases (Håkansson et al. 2016) , and suggests that preferences for ecological water quality, are, to some extent, generic rather than site specific.
Moreover, in light of the emphasis in the directive on the role of public participation, the lack of knowledge and limited interest about issues concerning ecological water status among the respondents may challenge the legitimacy and acceptance of environmental water management. It is possible that people in the area would be reluctant to accept costs for measures aimed towards improved water status, in particular if these are targeted towards increasing the diversity of the benthic fauna.
From a river basin management perspective, the results point at the complexity of making trade-offs in practical decision-making. Clearly, not all attributes are equally important from a societal perspective since, for example, there is a scepticism as regards increasing benthic fauna species on the one hand, with rather strong preferences for clear water and a rich variety of fish species on the other. Although local officials and decision-makers are required to implement the directive, the results from this study may give some guidance as to prioritisations and trade-offs.
As for future research, it would be valuable and interesting to analyse whether preferences differ between public officials, decision makers and the general public, since significant differences in this respect may challenge the legitimacy of policies aiming to improve the ecological status of Sweden's water bodies in accordance with the implementation of the Water Framework Directive.
